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(54) SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the destruction 
of bump electrodes and the peeling of barrier metal and 
enhance the reliability life of connection between a 
semiconductor chip and a circuit wiring board by forming 
the bump electrodes on bonding pads with a first 
metallic layer in-between which contains oxygen of 
higher concentration in the peripheral region than in the 
inner region. 

SOLUTION: A first metal layer 3 which contains oxygen 
of higher concentration at least in its peripheral region b 
than in its inner region a is formed on bonding pads 5, 
formed on a semiconductor chip 1. Then projected bump 
electrodes 2, composed of a second metal layer, are 
formed on the first metal layer 3. For example, a first 
metallic layer 3. composed of titanium which contains 
oxygen of higher concentration in its peripheral region b 
than in its inner region an and acts as barrier metal 
layer, is formed on bonding pads 5. Bump electrodes 2 
composed of a second metal layer are formed thereon 
with a third metallic layer 4 which is highly wettable to solder metal. 
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x 9 > y Ui/X h 2 6 47-fe h >*ffl«r»rjffl»|!N?. 

s 1 4 cc^-r j: 5 tc . tttx©^ > 7'&n 2 5 #f# p> n 

[0 04 9] ft. i»f>yu^H»fL.(.!jaT 

*Kx ? * > #2&ms&ivzi> 

[0 0 5 0] 4^E»«{Cls(,>rlB«0fcCu/ 
T i #7- K^$;U^±ieox >?>y?S-Ci7?>y 
f SJ©£B. tt^ciC u/T i ©jllRtbtfN i /T i 

[ 0 0 5 1 ] C u/T i B, /O^Si*^ 9*"C 

>^®SO^'J 7^ it;ut ttotl>*. ftM&MttC u 
/T i«CBfirS'iWBftl.>#>. l»J©fc*Cu/T i 
iLfc, C0>9-*>m±.tcmL*&6MK. Witts- 9* 
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!R£ftS£IS 

< £fe lQT-*&Ci#»gtA>. Stc. 9x^-|JJ/ 

3 > a«» * l < m \, > 6 n aawaotmw*. b# a 

[0052] #l,vC. BMc££jWBfiX3ftfc£ 
*SIJR»H«"C2 5 O-CCCMbr. H^^fflM- 
io co^Jm^g-fStir-. 01 5tt^fJ:5 

*. 

[0 05 3] «±©I8*ff^C £&C J: 0. sJO^-fV 
y^- 9 K±K/< 7^ * ;l/©J^28P©*S!RW{C^WK 
3RiMt*«*^«ia4*"r SSI 0 0 //m©><>:/««*i 

[0054]^. itA,tc£&tmmomi.>&mtn%. 
* 9*&zm\.*xi&WL'tz>zbb»mx'ibZ. corns 

20 ©*v-F-rfir;Hst»B, BWaifle*Ja»iW«cSCftur 
©!£«©««: C u/T i M £;U4 LXJtmt 

[0055] HSU 9*fc£ffll>/c«^B^c£i8ft 
&©«(,> C u BTi2©«{C»/iX**. -f > 9 

K«:Wl£;-rSg)5^©uyx m*JBBP3*lTl>SJ/y a 
Tfc©?gi£#>6&S5f®?gM 9+ffltCcS 
SOT. fgSe2 5-CTCu/T izmmtbx. <)> 
SW<0. 0 3-0. 08fiJI%) AK£Stii&B&& 

30 ur. ttessgi~5 (A/dm' ) ng^ccjgfti, 
3 0 Mmmsu 9*r«isw*. mma^ 9 
*iar«jii-r sm^u 9 4«iua 1 2 owmmm 

K.*btc'M>)X8>2>. 
[0056] 

2*>X/^/D> 
3 0*>X/#n> 
10 p p m 



>j<yx9 t u>yy3-ii' (^fi: 400 

rK>;x^u>-/5> (»T-fi: 600) <b 

* A:. M A Bx 9 JUBTffi©8«:je)jW i . 
[005 7 ] iy^MvtttB 1 2 {C^0fc4>©i|S] 

scu/t imim£Lji9*mm<mmicm&Lx. m 

5SKX9^Jl/6*iffiiB! 



0 0 0) 



2 0 
40 



P pm 
P pm 



2 p p m 

•Xi£®ai-~2 (A/ dm' ) £U ^rfx=- v TbS 

•^mzmwicismLfjiwb. ®ji3 0wm^a©x 

[005 8] x»*-JM7**4tTTla©««tffll» 
3 0 0 g/'J 9 h-iW 
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[0059] «±©*«: trffJtSOfc*«(*f - v 7±<D 

**»fc. -r&toft. ¥${*§SiS©asg#a«:8t9j-rs 

fc«>K:flH>/c. 1 0 mmx l OmmOllftf ? 7'±{C 
P b/S n = 4 0/6 OrflflSSfta/O^mffifcC u 
/Ti±(C2 5 6ffl. 1 0 0**ma-C^fiSLfc^>^ 
«©S'x7WK*M&(/fc£C«. XmHcXZ'^? 
llTii8 0 k g/mm' ©3Sg£WGt:t,>fc. 
[0060] 86**r«!!a»*J»|JcStir«,»«tl>«JS-C 
B4 0 kg/mm' . WR«a*«*I-«:»tJt3hft:flKi 
T»6 0kg/mm' ©SSKfcWUCUct 44Jt«* 

s i . j: sfcji-cBwe.frfc**!?** 7 victi 

£©&# eim^xmmf -> tern 
m&mtitmoxmi Q%m&<DK^mzfnLx*st) . 

* * >K * > < </ 7 * *©«*£l» £ -T * C & ©3»tt 
!Wii83ttfc. 

[ 0 0 6 2 ] E(C. 01 £K@©Wrra*>6#«>6*i 
««*©*£ 4. EEMlfc&4©H«. aOTB«40«^ 

4, s»«!S4©w«Koi>-cjKe*ff-»fti. -e-©*£in 

[ 0 0 6 3 ] ■ 1 6 iCfjkt <fc 5 K. Effltftfjtt. ffifSSB 
J£©Jt©tt?ft»-r\ 652 0kg/mm' ©-Sffl4S? 
f„ *fc. HI 7 Km* J: 3 tC. C©«£#5 0KttT 
©4#. ^>^8SI*aaSB»l 0mQO-3e«i*fl%r 
DS8MR«*«5 0»*jBA44*. SftJHnttfflMI 

[0 06 4] C ©J: 5 6. ?*>®*©K^*5 

[0065]* fc. * * >s^fiSB#©^#am©E* 

4 Effort 4 ©W&. RtfE*48««tS4©RI«K:o 
l»ta06*tf«toft;. -e-©tSm**f f5 7H£Hl 8 
RtfH 1 9 {CinT. 

[0066] Ctt*E>©Btf>>6. 5X 1 0"'~5x l O" 4 
To r r©«£S-Cfl5l$3ftS£t©rg3y±©®&ig 
g-C*S4S. ?f >®«:^a-r*E)ffi[tc;^B5 20 k 
g/mm' 4&9. 5 x l 0''-5x l 0-»To r rtl 
T©«SK-C^fiXSti*J©£©3 50 kg/mm 1 4it 
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6 0 g/'J y h JU 
5 0 g/V h;u 
5 0 0 p pm~5 0 0 0 p p m 
1 0 00 p pm~2 0 00 ppm 

[ 0 0 6 7 ] * fc. SMSfttt. ft 1 O&MKtfMN- 

io 1 9 KCTjvr is^^H»?gg©ttfln 

k#ot:«miw**». iiMii&tf 5 o%«t-c*s2 5 

%©*§£B, 4^7 1 9 3«c;nf <fc-5&c. ifalOmQ© 

(W«T©»£«. iS^lim#EK8*lfi!a#(R??b 
&1>C 4 47jVT *>©■?*•&. 
[ 0 0 6 8 ] » 7-*£iS-f SHSSBfiflS 

SB. fU«*lMS4 8 1 1 0 2 8 
jl»©*f9XxiJi*j/««©ttK4iai©*ffi-C*SjB8R 

20 [0069] W*.\ l m20!iCnk?£'!>tj: % uzzxtf* 
ttZ<D?'<) > rS&S LC (Surface Laminar Circuit 

> mm i fcfljsra. Btte&t£« i i b¥«&* 
•^io'o 7-11® 2 k*hw i> mmi-tm i3tci 
oo/imS©M?L^swe>nr. cu#BHii/ti>s. 

[0070] ^^T?. H^L&t»&*n©ftffi-C*SM- 
30 y*;W^-3 1 £flH>r. H2 l tCTK-TJr^CC. 

9-3 f\ tmssssm&i i©(4s^*?-tfj&m>. /<> 

7H&2 4@SSI2I§!S1£ 1 1 4 ©««£»?- 1 3 £Hm 

w. ^tswtcs^s-tt*. c©4#. mssie^ssi i 

B, jUMMttWr^xf— ?3 2±<cfittStrc. P 

b/Sn = 40/60 ©ffiL^«fc 0 fe^t,> 2 0 0 'CKg^ 
SiafTf«W8 3 tlX I » & . 
[ 0 0 7 1 ] 3 6K. ^f*^ 7 7* 1 £|5]SSEif§»$ 1 

i wimstitctmximw? v v 1 *«f#-r * 3 u » 
h 3 1 s« 1 1 tmmzzi—i/z 2 4i5i Diaa 
40 2oo*c{c^#H^tti-cjn^i/r, ^>^nm2^ 

si 3 4*mae ( j. is«(W«c<g«M3-t*.j). 

[0072] fift{C^#H»?:Wr S 2 5 0 *CtCfln^ 

^»«*jiia3^sc4-c. m»w. tat£W«a*n^ 

3#5. S2 2^TJ:9(C. Cl©4*. BA/cSMSg 
4Lfc^©{4g-rnB<SiE3ti. ESI&fiLBK^^f 5 
50 [007 3] (Si. 02 3tc^-TJ;^K:. -i:>S{ctc.D-C7 
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y v 1* ■> ^m^ucmmm 1 temitmm 1 1 

[0 07 4]*tiWS*flffl4l/"C. «*.«. W7x; 

»48tt©:E£7 ^ 5*Mtt-C4 5M»S»tiJ 

[0 07 5] Witfi'U'/-;U>'iK-7 vtZM 
©itf*->«iJJS (ECON-195XL; ttSft^tt 
R) 10 0«B«S. W0W4 0r©7*>'-,il/«)B5 4 10 
SSSP. 3teB0Bil/t«fflfS/y * 1 0 OfflSgp, 84&i 

[0 076 J fet±fC^0teXg4tf^Ci{Cj:»). 04 

K^-r*»fl«B*ieH-ric4awr**. cc-c. fit 

mt&m^iL. 20 
[0077] ¥m»mg<D$mi;mziiim6tc)t>m^ 

tcl Ommx l Omm©$iftf "^©ilKP b/S 
n = 40/60J8&«*&2 5 6<I. lOOtimgTf 

[0 07 8 ] 2 56tf>©tfiTlffiBf-Cfc««*J*-^ 

tcflflMM *;W*ij*Ofc. ^>^i/®t«l 0 00it. it 
a-!M*;UHtt©*frB (-55*C(30min)~2 
5'C (5m i n) ~1 25 'C (3 0m i n) ~2 5*C 30 
(5m in) ) rffofc. «•*»*&*■}- y57*H2 
4CCijVJ". 

[0 07 9] fcfc. 043, 2 4 IB. MJRSSSftH* 
$ 2 42B. $»>JB. 2 43 

b, *awK*»!fca**>i©is*&3t'j-y57-c* 

&¥*tt$BB. 1 5 0 01M i^rlg&^a^O 
r. 200 0-9--fd';U-C^aBl 00%ifto/c. IE 
fc. B»*Bfje©«Btr«i-»IJ{3*A;**«6IB«. 
25 00tfO;U*rfifflttB|6]±-rSa*3 00 0lM 40 
^*"CB5 0%©^i*-3ri>S. Ctl6©7MB. 

/<> ^affi*TifiS-r ') r * * * t ^ > tr* v 
K©l?ffiT^Lrte"5, (5itifc^';T-><*;i'Wffi©JS 
fcfifciBH-rsfc©?**. 

[0 08 0] tCZifi. *^KJ:S«jSrB3 50 0 

^ * ;he ■c^B«4ttr. <ifH4*^«!)-c(Sj±-r a 

•C. 8 5%RH. V 00 = 5V?8??tTEfi&©8lf&£tT 
ttote. *©KI«S*ta-ry57*H2 5K>T*-J-. 
[008 1 ] 0*. 25 1«. BB&Sg&O? 50 
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*>H. 2 5 2B. K*&£Sttfc**>JB. 2 53 

b, xzmicfrfrzi-zsmoi&mzm ?vyv$> 

B5 0 0 HrlMt*A*i8£l, 1 5 0 0 HT^Jfctt 1 0 

o%tt£->tc. tit. mkm-#mtitc®m<Dm 

fWMtCB. 2 5 0 0 H * T*IIBI6£tf rflMllttBlflJ 
±-T€>*5. 3 0 00Hf^Bl 0 0%4&3„ Ctlh 

>§i*>f-(>^, Kttf4©7;l/5-9A©£&J8 

[0 0 8 2 ] tC*>i)K *»W(cJ:S«a'CB3 000 

>«KBB^4Sintt©S»tt*l|jWEB3*i. *© 
^d^- -j T)\>, 81. '^V^U. a. ^<)y 

f r >. ;l/7 L ~9A*>6BlRSft*^lEfcBCtt<E>©£ 
£-C&£ £ &«fe@JlttB8l, < |&Lt?5 C £#1112 3 
ftfc. JSK. B^4«tttt©a»tt£KB-**Jk 

©Jir* c <!: ifilig? h/c 
[0 0 8 3 ] fi£-»reU:©IMWSJIW»6. *IW«:J:* 

ymmoBmiMir*. maswrnKHLrmtitt 
«it*w-r *flMWt©*t>*(aiiair** c 4jw»o 
fc. «st. *«wB±iaat«{ciws3n*fc©rBtt 

<> *©»B*J4IBL«ci,>«H'ca<»«:«EpItt'C* 
mB@88ESI*fi«fiSBSLC(CK3E$n-5fc© 

/OT , tWfePb/ , SnfCKS$nS4>©-CB^< > « 

[0084] 

[^W©JiS(j*] 49H!KJ:titf. F± 

tc^yr^ f ;WB4 or«as*i5* i©*iWB©©ja 

/c». S*M(C?l5gr£;^^WT 1 ^H©Ic.^?rE 
»J6*«:Sftt?*. ^' y r y f Aia»{c*jwsj£*il* 
«»W«:«lirj-sc<t*«'r*s. fif-^-c. c*i*rlMB 

i8Hf*^ y r ^ *;MI«K:4»tf SWIWiatflWWt* 

[0085] #CC. *#W-CB'< y 7 j< 5« JUJ3Jfg|5©# 

©S^i§S ; &iS< urfcD . /< y r> * ju^(*©K^ii 
a*«< urt»4(,>fc»6. ><>^»&©«*wi8ftBfie* 
ittKurisjnrt-sc <!:«:<. ftiastttt-c^y 
■?^WW*ci*«pilB«:>i&. chtt. ^>-f^>^ 
f PNHKmrrS^ » f a >K±©*KiiiR 
«HCfflS*©jSi>^«B*«* < n. m^WS^E* 
^fc-T^Vf 1 ^ >^/<» K±CCBfflB3ti«ri>fltji4/j: 

[ 0 0 8 6 ] M(C. /<yT> f;l/^-C©K8;SAiili< 
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[MOMtftllM!] 
OS0 

[02] Bi*±*6Afcatug 

[03] *m<D¥m#?v7*m& : &mm&Ltc io 

[04] 9 -j y^mmmmcmm l tt 

[05] *mo*m»&m0W£x®z®wtz>tc 
fe©0 

[06] *mo*m»m£<ow£x®ztm?z>tc 
&©0 

[07] :^m©¥>§tt^©lt£X&&K9J-*-Sfc 
&©0 

[08] *m<Dm#&&<Dmx®zmtz>tc. 20 
#>©0 

[09] ttwommmtow&M&ismt&it 
&©0 

[0io] *i%wo*«»Ks<DSijgig*siwr a 

fc«>©0 

[011] *i^©^f*8g©§jjtx*i£iftiprr* 

fctf>©0 

[012] xmomftm&om&x.mtm s n 

[013] *is!ioiia!w*«a©i«jsxs*i»wrs 30 

[014] *m®mwm&<oMmi.mztiim % 

[015] *m<j>m#&&m&jmimtz 
fc»©0 

[016] g^*m$ffi»ib i WMtfj £ ©W&* 

[017] wmttmmm&tfemm.tow%* 

[018] B8R£HS«^£Effil£#£©Wfc£S 40 
[019] BtSftHftWSlK £ Stt&ffi £ ©M$£* 
[020] *&9!©**{^H©«jgIg£lftW-r * 



1 0-2 6 1 642 

16 

[021] *IB«(D4^fl«S(0HSXS«Hn-r * 
fc&©0 

[022] ^momtmsomsxmimti 

fc«>©0 

[023] *»w©*»(^a<D»itis%ttw-r4 

/c«XD0 

[02 4] j£!S*&^£i^lM*;l/£©IW&£aT 

y?70 

[025] mm*&mtm.-*4t>\'t<DWfa>k£t 

^•7 70 

[026] tt*®¥*ft? ?eEMS&CC£tt L/ fc 
8S***f0 

[027] a*©^aS(*«g©-^I?:^T«})!S»fffi0 
[028] ft*©¥$tt^©te©^**-f 
U0 

[##©&«] 

1. lOO-aWM****" 

3- SI1&IBJB 

4- gf2£Hli 

7- ffiUBnRAftt[«l 

8- <giggissgatfc«iigi 

1 1 -BftEWStii 

1 2"7Jl/#-UJ?* h 

1 3 -«mtff 
14-«±«Bg 

2 1-JBlJtWflPuyxh 
2 2 ■ -jl7C#H£t 

2 3-> h 

3 1 -3 1/-; h 
32-t-jr- 
5 0-^ 

5 

5 2"7-/-K£> 
5 3-*V- Ktf> 

5 Km® 

6 8 -SAP 

i i o-y »+« 
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